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Teats of sewyal  bo~~d~-y - l a ; r e l . - co i i f , ro l  suction slots have been 
made i n  a tm-dinensionail. dli'fuser t o  dewlop &si.+ c r i t e r i a  ana t o  
evaluate the pract ical  mixlmm totCt.-pressw.e losces.  Yl3.e t e ~ i . 8  
were condwtod at a ve1oc;ty or" E3cv.t 100 fee t  ;)e:- second with a 
boundary l e y m  which had a diqjlacment tliic!aess cf 0.85 inch and a 
diape pwuneber of about 1.8. 

The shape of the bov-niimy l q e r  behiEd the  s lo t  wes found t o  
degcnd onlx  on the qumt-izy of cir reiiioTTe& p o v i d s d  the e l a t  in le t  
had rounded edges. D i j o e s  maximurn effectiveness was obtained when 
the  qu-mtity rate of air flow tbroiGi the s l c t  vas e q w l  t o  t2at 
F ~ I I C ~ I  i ~ o u l 6  yasc &to fiaee-fltrem ve!.ocitjr t l r o y 3  c?ll weu equal- t o  the 
dis2laceuent thickness ger w-it span. 

It W ~ E  found. that  total.-prosswe loaees  t?wowh the 810% could 
be qprez iab ly  redweC bj. ~'oui?.!,ing the  i idet  edges, inclinire the 
s lo t ,  slightly Giver@% its wd;ls, a d ,  especially, p-oviding adequate 
width. 
t o  9.65. 
di,ff'user s l o t  i r d l n e d  at 300 t o  the air stl-e'n, tho %otaL-pressurs 
drop Ti&s 48 2ercent less  than the va lao  for a noraai-openinE; sharp- 
edge s l o t .  Far t h l s  flow rate ,  the beet ~3.ot; tests:!. Yeqcired EL 

t o t a l  pressvl-e in the suction chmbtier 1.2.5s less than the t o t a l  
pressure outnide the bowir?arry 1q-w; o n l y  35 percent of t h i s  l o s s  
ccLiLd. be accounted for by the t c td . -p*essue  deflclertcy i n  the 
y w t  of the bomdary lc$-or removed. 

The optimxu inlet-velocity ratio is  of -the ordc? of 0.69 
For the a3ove r a t e  of air fiow, and with a ro?.mdea-e&go 



2 

'1 

U 

E 

(2 

Y 

b 

w 

RI 

R2 

loca!. velocity ov.tal8o bvtuidmy l a p r  

spm. or s l o t  

radius of r e n r  edge of clot, 



iii'LCL.A UI  ;io. ILGO 

3* boundary-layer displacement t3nickness 

8 boun2ary-layer momenktm thiclmess 

=b 
C 

CL angle of s l o t  center line with r e s p c t  t o  t e s t  swface 

E mean t o t a l  p e s s u r e  of t??e p a r t  om' the boxidmy l ~ y c r  t o  be 
relaovd. 

b conditions i n  suction c h p d e r  

1 conditions at stztion 1, > inches diead. 02 -&!le center l i c e  
of the s l o t  

2 conditions at; station 2, 4 inches behind the center l h e  
of the s l o t  

The tes-i-s were coridwted on a flat wall of a bo-dimmsiond 
diff'usw which w m  a tkched  t o  the entrmco cone of tho 1/15-scsle 
mdel of t he  full-scsle wind txnnel (described in  reference 1). 



Figure 1 is  a d is fLrmi ; ic  sketch of the  sr inci ia l  par t s  of t h e  t e s t  
setun. 
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f o r  slot znGles of 
to ta l .y rsssure  loss coezficient apgsars t o  $cop ragidly as the slot 
width increases. 
Tbe hi& losses alioim i n  the uppei. curve o? fig>.ye 6(d) m y  be due 
t o  p r t i c u l a r l y  violent sep.r?,t;lon f r o m  the rear edge, end my S;Ems 
ill? icc  t e  -that, f o r  hi& inlet -veloci ty  r a t io s ,  s l o t  mg3es as s ~ ~ l l  
as 30' may be harmful f o r  shmy-edgs 

a = goo, 60°, 45O, and 30°, respectively.  The 

IJo v e r y  consistent ez"foct of s l o t  a n z l e  can be seen. 

olots: 



with a s m 2 X ~ e r  dZI'fuser &ngle (a = 430, w = 0.75 inch, P = 6 Q ) .  
No q? ;ac i ab le  imyrovumnt was observed. 
showel? considerable Inprovomlt , es?ec ia lk  f o r  tine nmrover s l o t  - 
a = 30° - st f l o w  coefficients lgss l;hrm 1.0, t h e  o .T?-incb s l o t  
WEJS ahnmt as ef f ic ien t  as t'ne l.:~C-inch sl.o'~. 

Reducing the s l o t  angle 

(1) 

total-presswe dcficjcnc;- in  the rems-cc? 

wlicro h is  the  dis.tLmce i l o m l  t o  the surfme a t  s-tation 1 which 
dotcmincs t l l e  m o u n t  of the  bo<un&ry 1 ~ y e r  removod. 
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Tests of tLr& types of boundary-l?,yer cc.nt.rol suction s l o t s  
were made at a ve loc i ty  of LiDoiit 1:OO feet; p e r  seccnd w i i h  8. turbulent 
boiindwy layer wiii.ch had a dinpl.sccmrit thickness 02 0.35 inch and a 
s h n p  parmcter of 1.8. 
following conclu.siona : 

Ro: .m~ta  of thc3f: studies iiidicxtd thc 
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1. The characterist ics of the new bcun2az-y 1zye:- w5ich is  formed 
bel.,inc? the Slot  is  date.rmi-nee or-ly by tho  qv.atii;g of sir i-enoved, 
provided the slot inlet  haa rounded cdses. 

3. Total-prescure lcsses thrm.@ tAe slo-1; x y  5e zqp-reciab2.y 
reduced by r o ; m O i n ( i  tke iiilct e:d.;<ss, incliIrinG tLe alo.t, ant3 sl-ifbtly 
aiveyging i t a  w c l l s  . 
fea.ture of tt s?.tiPfacto;y s l o t .  

43 percent Lesa ti~m Cqat Yor 
the same width, f o r  CQ = 1.0. 

Adequate wldth , however, i s  tho rn08 t; iniportmt 

4. Tho totEl-yrcssure cosf f ic lmt  f o r  the! bsst n l o t  tes ted wa8 
n o i ~ : l - o p ~ ~ ~ i n G  skar:pedge s l o t  of 

5 .  The total-presswe loss i n  *in bcimdwy lsyer represented 
a b m t  55 perceat of the me:..sui-ed totel-.:mxx.-.ne coefficient for the 
b e s t  Blot a t  CQ = 1.0. 

6. The optimm Inlet-veloci ty  ra- t io  for a &iffusel- slot is about 
0.60 t o  O.ST. 
of slots, m !  Fay be hi&ar in ccr’cain cages -&ere %. long di f fuser  
can be used. ’ 

o;stimu m y  be lovc;.r for less e f f i c i en t  types 

Lmgley &norial AeroriauticaL Laboratory 
National kd-risory Com.t’;.tce f o r  -4eronautics 

Leagley Field,  YE. 
8 

A e r  onm t i cnl Xngine er 
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1. Theodorsen, Thaodore, a id  S; Ivemtein, Abe: Excerimntal 
Verification of the  Theory of Wlnd-l'urmel Bounhry  Interference.  
I W X  Rey. Eo. 47: , ly3!-& 

3 .  Qv-inn: John E. ,  Jr.: Tes-to of Cie YACA 65-,-018 Airfoil Sect!.cn 
w i t h  Bowi&ary-LRyer Control by Suction. - - N U X  CB No. L4H10, 1944. 
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Figure 11.- Var l8 t lon  of t o t a l - p r e s a u r e  l o s s  c o e f f l c l e n t s  wi th  f low c o e f f l c l e n t  for 
t y p e  I11 a l o t a .  
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( b )  31ot n n g l e  = 600 

F i g u r e  11.- Cont inued  
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Figure  11.- Conc?a,<ed 
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F l o w  c d e f f i c i e n t ,  C Q  

F i g u r e  12.- Variation with flow c o e f f i c i e n t  
of  slot a n d  boundary-layer t o t a l - p r e s s u r e  
l o s s e s .  


